ABSTRACT. It is shown that the methods established in [HKN3] can be effectively used to study polynomial cycles in certain rings. [Ba] and KASH 1.9 [Da] .
I am grateful to an anonymous referee, whose suggestions helped to improve the presentation. of R whose all non-zero differences are units (see [Len] , [LN] (1) satisfying the above conditions.
Proof. The first assertion is a consequence of (i). To prove the converse let (0,l,pi/~p2/~0) ((PI,P2,q) = 1) be a 4-cycle in Q(n). Then Proof. The assumption implies that (0,~2,~4,0) and (0, X3 -1, 0) are 3-cycles, hence it suffices to apply (iii). If however w is not an integer, then c 0 hence all terms in u2-c + v2-c t 1 = 2-c are integers and moreover must equal fl. Thus u2-c + (-2-°) = ~2 and dividing by ip2 and using again Lemma 5 (i) we obtain the remaining two solutions. This settles (i).
To obtain (ii) observe first that Equation (1) Note that for even n this lemma fails, as the example n = 30 shows.
In that case (1) has two trivial solutions, given by 2 + 3 + (-2) + (-3) = 3 + 5 + (-3) + (-5) = 0 which satisfy the divisibility condition in Theorem 2 and thus lead to 4-cycles (0,1, 2/5, -3/5, 0) and (0,1, -1/3, -2/3, 0).
The last assertion of the theorem follows from the simple observation that mln implies Q(') C Q(n), thus C(m) C C(n). One checks without difficulty that in case n = 95 the divisibility condition of Theorem 2 is violated, whereas in case ~e = 65 we have the cycle (0,1,12/13, 25/13, 0) realized by the polynomial It follows from known results about exponential diophantine equations that for any given n there are only finitely many non-trivial solutions of (1), i.e., solutions with no proper subsum of the left-hand side vanishing. Hence one can use the existing bounds (see [MDT] , [Sk] ) for non-trivial solutions of (1) to determine whether there is a 4-cycle in Q(n). The last assertion of the theorem follows immediately from the first part of the lemma and the observation that a complete family of non-equivalent 3-cycles in Q(') can be determined using Corollary 1 to Lemma 1, Lemma 4 and an effective procedure of solving the equation u + v = 1 in units of any finitely generated number ring (see [Sch] It is well-known (see e.g. [Si] , [Wa] Proof. This follows from the observation that in every solution of (10) Proof. We use standard methods. Our assumptions imply that in our equations z + y = az (a = 7, 13, 73) one of the numbers x, y, z must be equal to 1. Consider first the case a E {7,13}. If z &#x3E; 1, thus y = 1 and a glimpse at the tables provided in [Le] shows that the only solutions are 26 -1= 7 ~ 32, 33 + 1 = 7 ~ 22 and 22 ~ 3 + 1 = 13. (13) [Wg] , Theorem 4) All non-trivial solutions of Equation (23) N, 3N, 8N, 27N, 32N, 36N 
